2.7 Answersto 2.6 Exercise
Further A-Level Pure Mathematics, Core 2
Differential Equations||

Answer 1
dy X
dx - °
P(x) = —3and Q(x) = €
'[P(x) dx = —3'[1dx = —-3X
(constant of integration safely omitted)
| = €,[P(x)dx _ oo X
e_3x% ~ 3¢ Xy = ¢ ¥ Multiplying through byl
Integrate both sides with respecixto
_3x dy — 3 _ —2X
fe &—Be ydx_fe dx
—3X,, _ _i —2X
ey = > e " +cC
_ i X 3X
y = > € +ce
[ 5marks]
Answer 2
dy 3
I +y= X

P(x) = 1and Q(x) = X

IP(X) dx = jldx = X

(constant of integration safely omitted)

| = e[P(x)dx _ &
xﬂ Xy, weX i
€ + €'y = x€e Multiplying through byi

dx
Integrate both sides with respecixto

J‘ex%+ exydx:fxexdx

ey = xe& - f e+ k  for some real constark,

=xef-e+¢ for some real constant,
c
=x-1+ —
y &

[ 5marks]



Answer 3

. dy
—_ =1
(i) VX -ty
dy y 1
—_ 4+ = = —— OK 0
I + ~ ~ asx >

Nlb—\

P(x) = x_% and Q(x) = X~

1 1
fP(x) dx = fx 2dx = 2x2
(constant of integration safely omitted)

| = efP(x)dx _ 2VX

2vx dy Xy VX
dx VX VX

Integrate both sides with respecixto

Multiplying through byl

VX VX
J'ezﬁﬂ+gdx='|‘ez dx
dx VX VX
ezﬁy= VX 1 ¢ for some real constart,
c
y=1+ N
[ 6 marks]
. dy
et =1
(ii) \/de +y
dy
2 - 1=
\/de y
1 dy _ 3
1-y dx
1 _1
J‘?ydy:"‘x 2 dx

1
DInjl-y| = 2x2 + ¢
In|1 -y| = -2Vx + ¢
|1 -y| = Ce2YX  for some positive real constaf,

l1-y-= Be 2YX  for some real constarB,

as before

=1 A
y_ +ez\/7

[ 6 marks]



Answer 4

: dy a3
(1) dx + 2tan(X) y = cos” (X)

P(xX) = 2tan(X) and Q(x) = cos3(x)
fP(x) dx = 2'|‘tan(x) dx = 2In|sec®) | = In|sec? ) | = In(sec? %) )
(constant of integration safely omitted)

| = e[P(x)dx _ ln(sec?(x) _ SeCZ(X)

dy .3
Ix + 2tan(X) y = cos”(X)
Multiplying through byl gives,
sec2 (x)% + 2tan(x) secz(x) y = se02 (X) coss(x)
J'secz(x)% + 2tan(X) secz(x) y dx = f cos(X) dx
secz(x) y = sin(X) + ¢
y o
o2 sn(x) + ¢
y = cosz(x)(sin(x) + C)

[ 7marks]
(ii) Inserting the fact thay = 2 at x = 0,

2 = cosz(O)(sin(O) + C) givesc = 2

Sy = cosz(x)( sn(x) + 2) is the particular solutian
[ 3marks]



Answer 5

P(X) = 2x and Q(X) = X

fP(x) dx = Z'fxdx NG
(constant of integration safely omitted)
| = efP(x)dx _ ex2

dy 3
= 4+ oxy =
ot = X

Multiplying through byl gives,

FY xey = 3

dx
X2 dy X2 _ 3 X2
fe a+2xe y_jxe dx
2 1
&y = > j 2 (2xe®) dx use LIDI (by parts)
1 2 X2 1 X2
= EX e - > f 2xe" dx + k for some constank,
1 1
=5 W2 g _ > €t for some constant,
e 1 fce®
Yy=7"73
[ 8 marks]
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